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PRELIMINARY AMENDMENT 

Commissioner for Patents 
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When the above-identified patent appHcation is taken up for consideration, please amend 
the application as follows: 



TN THE SPECIFICATION 

On page 1, please add the following new paragraph under the title: 
--This application is a Continuation of U.S. AppUcation No. 09/038,252, filed on March 
10, 1998.-- 

IN THE CLAIMS 

Please cancel claims 1-17 after adding the following new claims. 



20. A memory device comprising: 
an array of memory cells; 
internal circuitry; and 

metal contacts and interconnects coupled to the memory cells and internal circuitry, 
wherein the metal contacts and interconnects are formed by anneahng the memory at a 
temperature sufficient to drive alloy dopants into solid solution prior to pohshing the memory 
device to remove portions of a metal layer and form the metal contacts and interconnects. 

21 . The memory device of claim 20 wherein the memory device is annealed following 
poUshing of the memory device to increase the conductivity of the metal contacts and 
interconnects. 
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22. The memory device of claim 20, wherein metal contacts and interconnects comprise 
aluminum and the alloy dopants include at least one of Cu, Ti, Pd and Si. 



23 . The memory device of claim 20, wherein the metal contacts and interconnects reside in 
via trenches formed in an insulating layer atop a substrate. 

24. The memory device of claim 20, wherein the metal layer is annealed after polishing so 
that the alloy dopants come out of solution to increase the conductivity of the metal contacts and 
interconnects. 



25 . A memory device, comprising: 
an array of memory cells; 
internal circuitry; 

a system metal alloy contacts and interconnects coupled to the memory cells and internal 
circuitry, the metal contacts and interconnects comprising a metal alloy layer with alloy dopants 
residing in contact vias and interconnect trenches formed in an insulating layer atop a substrate; 
and 

wherein the metal alloy layer is annealed a first time to drive the alloy dopants into solid 
solution, quenched to prevent the alloy dopants from coming out of solution, and annealed a 
second time after poUshing to allow the dopants to come out of solution in order to increase the 
conductivity of the metal alloy layer. 

26. The memory device of claim 25, wherein one or more of the vias are tapered. 

27. The memory device of claim 25, wherein the insulating layer comprises oxide. 

28. The memory device of claim 25, fiirther including an external microprocessor coupled to 
the array of memory cells. 
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29. A memory device, comprising: 
an array of memory cells; 
internal circuitry; 

vias and interconnect trenches formed within an insulating layer atop the substrate and 
connected to the intemal circuitry and array of memory cells; and 

a high-conductivity doubly annealed metal alloy formed in the vias and interconnection 
trenches. 

30. The memory device of claim 25, wherein the high-conductivity doubly annealed metal 
alloy comprises aluminum and at least one of Cu, Ti, Pd and Si as alloy dopants. 

31. A memory device comprising: 
an array of memory cells; 
intemal circuitry; 

a high-conductivity system of contacts and interconnects coupled to the intemal circuitry 
and array of memory cells, the high-conductivity system comprising: 
a layer of insulating material atop a substrate; 

vias formed in the insulating material extending down to the substrate at different 
locations; 

interconnect trenches formed in the insulating material, with each interconnect trench 
connected to at least one via; and 

high-conductivity means formed in the vias and interconnect trenches for providing a 
high-conductivity electrical connection between the different locations on the substrate. 
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32. The memory device of claim 3 1 , wherein the high-conductivity means includes a metal 
alloy first annealed at a first temperature to drive alloy dopants into solid solution to make the 
metal alloy more polishable, quenched to prevent the alloy dopants from coming out of solid 
solution, polished to planarize the metal alloy, and then second annealed at a second temperature 
such that dopants are allowed to come out of solution to increase the conductivity of the metal 
alloy. 

33. The memory device of claim 32, wherein the second anneal temperature is less than the 
first anneal temperature. 



34. A memory device comprising: 
an array of memory cells; 
internal circuitry; 

a substrate base layer with an insulating layer formed thereon; 

a layer of aluminum alloy residing in vias and interconnect trenches formed in the 
insulating layer, the metal alloy layer coupled to the array of memory cells and internal circuitry; 
and 

wherein the layer of aluminum alloy is doubly annealed, the first anneal is performed at a 
first anneal temperature between 400T and 500'C, and the second anneal is performed at a 
second anneal temperature less than the first anneal temperature, 

35. The memory device of claim 34, wherein the aluminum alloy includes alloy dopants, said 
alloy dopants including at least one selected from the group of alloy dopants consisting of Cu, Ti, 
Pd and Si. 



PRELIMINARY AMENDMENT P^g^ 5 

Serial Number: Unknown Dkt: 303,469US3 

Filing Date: Herewith 

Title: THERMAL PROCESSING OF METAL ALLOYS FOR AN IMPROVED CMP PROCESS IN INTEGRATED CIRCUIT 
FABRICATION 

36. A memory device comprising: 

a system of twice-amiealed aluminum alloy interconnects and contacts formed in an 
insulating layer atop a substrate, wherein a first anneal facilitates polishing of the alloy and a 
second anneal improves electrical conductivity and adhesion properties of the alloy; and 

an array of memory cells and internal circuitry coupled to the system. 

37. The memory device of claim 36, wherein the alloy dopants include at least one of Cu, Ti, 
Pd and Si. 

38. The memory device of claim 36, wherein the first anneal is performed at a first anneal 
temperature in the range of 400' C to 500' C. 

39. The memory device of claim 38, wherein the second anneal is performed at a second 
anneal temperature in the range of ISC'* to 250' C. 



40. A memory device comprising: 
memory means for storing data; and 

annealed metal alloy means pattemed into a semiconductor substrate and connected to 
select regions on the semiconductor substrate and to said memory means. 

41 . The memory device of claim 40, wherein the annealed metal alloy means includes alloy 
dopants comprising at least one of Cu, Ti, Pd and Si. 

42. The memory device of claim 40, wherein the annealed metal alloy means is pattemed into 
sihcon dioxide formed atop the semiconductor substrate. 

43. The memory device of claim 40, wherein the metal alloy means is aluminum with alloy 
dopants of Si and Cu. 
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44. The memory device of claim 40, further including a microprocessor coupled to the 
memory means. 



REMARKS 

Claimsl-17 are canceled. Currently claims 18- 44 are pending in the application. The 
Applicant respectfully requests that the preliminary amendment described herein be entered into 
the record prior to examination and consideration of the above-identified application. The 
Examiner is invited to contact Apphcant's Representatives at the below-listed telephone number 
if there are any questions regarding this Preliminary Amendment or if prosecution of this 
application may be assisted thereby. 

Respectfully submitted, 
PAUL A. FARRAR ET AL. 
By their Representatives, 

SCHWEGMAN, LUNDBERG, WOESSNER & KLUTH, P.A. 
P.O. Box 2938 
Minneapolis, MN 55402 
(612) 373-6913 
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